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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a temperature independent laser with oscillation 
frequency independent from temperature environment, along with small mode hopping 
with respect to an external resonator frequency stabilizing laser made up of a Bragg 
grating in the optical waveguide and a semiconductor LD. 



SOLUTION: The laser includes an optical waveguide made up of a core 13 and a clad 14 
formed on a substrate 1 6, a semiconductor LD 1 1 , a Bragg grating 1 5, and a part of a core 
of the optical waveguide provided between the semiconductor LD and the grating and 
replaced by a material 12 having a refractive-index temperature coefficient coded 
contrarily from that of the semiconductor LD. A bimetal plate 51 made of two kinds of 
metals is bonded to at least one face of a lower face of the substrate 16 and an upper face 
of the clad 14. The bimetal plate functions as the temperature increases to make the pitch 
of grating small and cancel the temperature dependence of the grating. 
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«CC#4Ci*«fo^4. €CC'iffim, b-^^tf^^^ 

^ur^4, 

[ 0 0 8 3] H7 irl«2(C^^«K4jW4a!SE*lfe 

*W«Bt?*&. 2 5 WfcW4l/#c>ft«ifa* 1 0 0 

[0084] < ^ 3 <^ttX»H ) *5MW!>* 3 cr)«ft^ 
SSibtr, »2©*«£^Sill]ttwWiB1ifit-'*->r, 
50 ^WOlaKttTAlkta 2tt(Cl/feU0Rft£99U- 
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[ 0 0 8 5 ] f 'J 2 - >#n ! 2 4£<L . 2 r 

! 3 fej: * 9 * ¥ 1 4 iO^^^^^fSSS 1 3 <W*ft 

S&£CDJg#r£8#, V»j3->fi}Hl 2tdfc*2Ut;** 
t»#5*8 < ft4, *fi<&E«*A**»|*L D 1 1 

»k«c*r4*- k* * t*> ?«E>MM«BRfC'r4*d- 

[0 08 6] <LC4rf^ mk&M&m&&tt?%&AS 
2*«:rntt. ®M*l«5«BW>a7 1 3*»f=>£7? K 

i«u-t?©£»ld*«tcft4o Tftfrfc, fiftWfeff 

* tt fid[««niU| Wtt* ffll > 4 C <L #T 8 

4£9ccft4. 20 

[ 0 0 8 7] 3 fc, M 1 <£*M£ 

■t&Htttt, - l 5 W 6 5 t^BtTft&M&flb* 
HTca*?*- K* ? ^cMfl*W«ggt?*fc. 2 5 

[0088] ( W 4 ©j^ttJB* > *&B0>* 4 CD*tfefi£ 

?. H9K^©gft«ft»ffli— WKHH, HI Ok: 

C'tftoC'Tt*. 0. 3 6mmW?g^:]S^"*<^^^tc» 30 
■U^4C&*IStt& 1/^*4. Aftncii. *I15 
ii m©»*2 4*ftMt/C<r»4 0 C©2 4*©ili©*ft 

«i«:<cs/U3->»«i 2%%mi>xi>z>o meat* 

WSStt, 2 5Wctotf4US^«K*tt, ^$13 
JCtttti/r ! tff&l' 1 0 m AaWt&ftfc, 

[0 08 9] WT\ »^!S»fiO»«:ffiMl/reU*C* 
ttigSfoWS &ftfcSfc 4. 

[ 0 0 9 0 ] »*ltc»^4ffljft*ftfe©t6»tttt±?ac[>a 

(in K*fosnt:i*4 4 a ( 1 1 > *&ii©vftB 40 
(c*diir4'4ct*4b*4. ufe3»-?*c. muc 

HiUtr±ffiS««»giKrm*«ttT4tS#«:l:^l/ 

»t4«*<ie>#*i, aa*©D^*s^a<ft4. 

X. mi , H8«:srJ:*«c»-j»*fl|i*4|iacDil^ 
(CttttOt:, H9, HlOKSf J:^^a*»f:ffl^fc 

4, 50 
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[009 1] m 5 ) *£B©« 5 ©XJHB 

©web*™?, cct. 5 21*. £^st*©i£ftfc* 

fttt<30anfc*»#L D5 2<rttttb*CC*4Mit1MKi 
T4. ?ttt>H. &tHtLDS2&. ift^S^-TW 
> ItffiHB 9 5 «8*©*KH:a -r * > y©tta 

mat® 1 5 mA-c* 0 > (aAsae 0 m ak*» 

4) U^2 5 4 Ctctotf4ttlA©3/4S*^4*« 
»LDlT^4^C*>4o 

[ 0 0 9 2] 5 O jttt^J»0«^ .-15 X* ?E> 6 

C*tf«8ktt, 2 5 < C*CfcC» , C10iiiA*W6nte, I/* 
C'M>jfeU6 5*Ctdfe^*Ci 1 SmAtt-jfe, W^!S: 
mt - 1 5 K»»6 6 5 THDSifcKB'C 3 d BSflf-C* -s 

f^??^ u - ^4*1^ 4 c <L^f * fc. 
[0 09 3] C S*«»U 4 C, BJaaa^a- 
r y > yft l/fMH9 5 9iH*C!)*R«a < > 
«B K to I * r . L 0 C « Mtt to J: CXUi *0«tlfc*i * ft c * 
*^i*L D 5 2 a«*ttWai/-1f «rffMOf 

J:^«iAS:tt^WJ$nr^4^^UT^4c 
[ 0 0 9 4] < ±i*Uft:*»W©* 1 - 

I5^KS'Clt , MCMftaKHttl2&t/rv 

y 3 - >»« *fl»*fe#. ntcgi^^ n4 c 

tattle 

[ o o 95]$ fc, -*»Bj©ir i vmmmh^m. 

^5 5 2 0 ii m ! U *2 5 
«ctot*t:l*&H"C*S 3 6 0 ii m©»tf«l*8 3 
6 0 ju mOii« 1 ** fettM 1 5 ii m©#^ 2 4 

4Ciiiftt^ itt5-5 0*im©»«:tf«*f¥8(U, ^ 
1 ©«*^«©^«t?^W*, 5 0 0 ii m 
± 8 0 ii in , &lt©S $ WW, 2 5 ©Ste^J^SS 
T'^^ii3 6 0 ± 5 0 ii mtft** 5«:*ntt. *^ 

Rtt(c, ^Ktb^^iMmo, *t<m&tc 
<tm i/ fc * - k * ? e > $ n 

[ 0 0 9 6] S^c, *«WCC« 1 -JPS^ftfBSccto 

m*CDS*«fe»Sl— ^*»Wl/fc*s. 
«©JS*m^Sf*€«*«*»ffl U - If «Kt $ ti £ C 4 

Utdte&O i^-tftc «>*»9K>ttlU«*4t?ab4 # « 

r. <# i ) - <#6) ^ifi/<*f*py*ia«r4 0 
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[0097] ( # i } : mm<m^ - -y *a»a«a 
*wrt*i?A*. a 1 2«*»flc«Ba»ttffau-'y 

<. a*, HBfc*rt*t:» ( i 20 

&g> Han*a«vcfco. «e«> <4 2<o&g> -si^ 
ft# -> T I * 4. SA u & y ^ >a*as 1 2 t*?gH*-e a 4 
COT-. tcs^ftccttATActttAO, HSb-CflW 

4. c«>aia»tt, #^<MtAii£aA*4ttM*%tf; 

T'£4o 

[0098] <#2>£fc. ±12tf> <#i ) <J>wS£tCfc 
ft) **HDl/. 7lWfe^l XN»ftS»?ftBXi*l 

HB^M-t:, 2 0t*yu-?v>yi 5<?>& 

?ft«*fi»«a^ifi«$n-s «>«>tttc < ttltrAnuj: 
ft*«**sn4©T\ nie»*$j:exafifl>ftt{b. ta* 

dtflitfclHi U - if' 4 ?6ft££ffc u -tffc ttRMtcffli ' 4 

[0 09 9] <#3>5fc. ±!S<P <#2> <£ms£tcfc 
l^C. ^4ML«ft#g£4?U-?w >?15*-*S 

ux frttr 4&»<c » c*i6yix-^i>yi5 jwim* 
$ tvt i * 4«&©*?ftss© ^ r w&* ft & w«bc * tc 

ft f n&flH-ti 6*ftHC £ KPft 4 « *C«« 0 fc £ 
aftb-lF : 10-2425914& 

[0100] (#4) ±!2<#2> *fcttJJB 40 

(#3> ©iSfiWctec-r. &5»(./fctt4**«:*giiir4fc 
W$SrCA4 0 

[oioi] ( #5 > *fc. _bia <# 2 ) gfci*±§s 
(#3) *fca±& (#4> oStawcte^r, £&ft£ 

*t«iKiai«r&fc». &4u*#ldi iccea 
«s«hwa4. so 
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[0 102] <#6>*fc:. ±E<#2)*fc«±B 

[ 0 10 3] ^ 6(C, 1 C#ffCit ¥ 

fflgSl 6©giaccM^^»iHS5 1 6**»l/to», 

.>w>$,'MK5 i *»»T4H#*7 ? r 1 4<£±®t? 

^U, SUsSSi *3 9 K±ffl©B-frT'A VCfc* 

[ 0 10 4)5 *CC*fc. *«flO>» 1 --»5©*)te© 
•C«, «fcb*ClMW**^LDt«aU|l- 5 
5 fi mcr>^«f* L D i l/fc*, -«W<Cltft<WSKsftft 

l D * r <> . ^ -rf * *wo>Wtt>j < << y 
e> ^wivM^qjtt'c A « c ^ it* $ * r- ftc 

[0 1 05] *fc, *B|»LD*SW!»/fc^<'/^** 
ctO. ^*0*«#LD«:a«tCS6Sft^J:^«:f * 

^feOftfftnKtsW i 2*J««4*±H1**3Wa*t*H- 

> ycDWWi*«*L DoOfflSttfiHa^HHSccnltetcft 
^Ciitl^ST^ftl^ WcO, CCC.i^ > 
CWHttW4a4^l#L D &C%MIK»oa»ftMl 
■Ki*fc*lvCC*40'e. *«l*:LDOI!raiB©S« 
t -e«>S«»ftliK tt*40H*r*K:» C/C Kit S 

nTi^ct^JsuvA*, 

[0 10 6] nut, IMffi&iCh^X, jUtKKHE 
moBff^C9QWittB«}fl«r4Ln = 1-4 5«H, 

aw ^ r o^fef 4«<:M 1/ x t& u x » Q 

[ 0 10 7] 

SfeT®A4^a^^ ^ K±WC[>^**ft< 4^>>t®cc 

<rtt^T&^9aCft#2£*ffi^«C£(CJ:D. 
mZ&icQ [GHz/ 4 C] CCHK««, «*H?ft^ 
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[o 108] a-**, *«9i*JBi»tit*. tx\ 

[02] *#MS©» i *t8K«^ft*«KSi»lu - W 

[04 ] i&mM 1 ^BiWWW^Mb-W 
fPS?XB*7nT«55a Xk ho 

[05] i Stgmtc fctf u 

[09] *»8B©»4*l»BllKfci^ 1 ££$0*t<:# 
ht>. 30 

9A UfcjU9Rtfil» u- lW)tt&C^flHn±lBBj * 
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[012] *aw<D*o>tt<3r>*te^i8ii/t:, ±ia*ft 
[013] *aBjM>s wc\mmm&t i<x. ±»* 

SB tidmcDiU^« U eafR L/C ffH O 

[014] K*©yu-?-€ >ywfcHj»*tfk 

1 1 *»#LD 
yu— ^ < > ^ 

7U- tt-fffll xN««d»aB**^«l XN 
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! 4 
1 5 

1 6 
18 
19 

2 0 

2 1 j# 

3 0 7^^?a^ 

3 1 x*V7i/-*3(»*c*ttr^ar>u--if«)W2 



4 1 j^ffi»CD4i<^BC9!A«mnHft 

4 2 Jft^^C+^ftKWl^tt** 

5 1 >f.fy*>HR 

5 2 *fl«14<Z)anfe*W(*LD 



[01] 



[05] 





.20 



0 20 40 60 80 



http://www4.ipdl.jpo.go jp/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/NS... 6/30/2004 



Page 1 of 1 




http://www4.ipdl.jpo.go.jp/tjcontentdben.ipdl?N0000=21«&N0400=image/gif&N0401=/NS... 6/30/2004 



Page 1 of 1 




http://www4.ipdl.jpo.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NS.. . 6/30/2004 



Page 1 of 1 



(13) 
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113] 




[SI 4] 




(51)Irrc.Cl / 

HOIS 5/026 



F ! 

G 0 2 B 6/12 



f-73-K ) 



A 
H 



^fW^BBIE7:^er-TS3Sl^ a 



F * - A ZH037 RACE WOO CA02 CA33 CA37 

DA37 

2H041 AA21 AB10 A638 ACOl AZC1 
AZ05 

2H047 LA03 LA19 MA07 HMO TAOO 
5F073 AA55 AAS7 AB02 AB25 BAD? 
EA03 FA06 FA13 
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